Summary. In mice of four genetically different strains, a silk suture was placed in one of the uterine horns while the remaining horn was left untreated. When the females were mated, no evidence of implantation was found in the threaded horn. In the contralateral horn, implantation occurred in only about 50% of the mice and embryonic mortality was increased. In some females the uterine horns were scratched 3 days after sterile mating to evoke a decidual reaction. Deciduomata were inhibited completely in the threaded horn, and partially in the control horn. The four strains differed both in the proportion of females with implantations in the control horn and in the degree of decidual growth inhibition. The effects of an IUD on implantation and on decidual reaction were correlated. When an IUD was removed after plug formation, but before the blastocysts entered the uterus, implantation occurred in both horns in about 40% of the females. These results suggest that an IUD in mice may exert its effect on fertility by impairing the uterine sensitivity to mechanical stimuli at the time of implantation and that the extent of this action is genetically determined.
INTRODUCTION
In connection with the increased interest in intra-uterine devices (IUD) as a means of fertility control, a considerable amount of work has been done in the past few years on the mechanism of IUD action. Different kinds of IUD were studied in the rat  Margolis Kar, Kamboj, Goswami & Chowdhury, 1965; Marcus, Marcus & Wilson, 1966) , the mouse (Doyle & Margolis, 1966) , the rabbit (Adams & Eckstein, 1965) , the ewe (Hawk, 1965) , the cow and the monkey (review in Guttmacher, 1965) . It became increasingly apparent that there were striking interspecific dif¬ ferences, and the existence of a common mechanism of IUD action in different species is rather doubtful.
In the rat, IUDs have a strictly unilateral effect. The presence of a silk suture in one uterine horn prevents implantation (Doyle & Margolis, 1964), abolishes 186 Andrzej Bartke the decidual response and changes uterine motility (Marcus et al., 1966) in this horn only, while the contralateral horn remains unaffected. In the mouse, an IUD (silk suture) appears to have a bilateral effect ; implantation does not occur in the threaded horn and only a proportion of the females have implantations in the contralateral horn. Abnormal endo¬ metrial secretions and alterations in the transport of ova through the oviduct have been suggested as possible explanations of IUD action in this species (Doyle & Margolis, 1966) .
The purpose of this work was to study the effects of an IUD on the decidual reaction, implantation and embryonic survival in four different strains of mice.
MATERIALS AND METHODS
Four strains of mice were used: (1) ICR-albino, a A silk thread, previously soaked in 95% alcohol, about 25 mm long and with a knot on one end, was placed in the left uterine horn exposed by mid-ventral incision under ether anaesthesia. A threaded needle was passed through the anti-mesometrial wall of the uterus near the cervical end, then for several millimetres along the uterine lumen towards the ovary and brought outside again through the anti-mesometrial wall. Consequently, the knotted end of the thread was immediately outside the uterine horn, several millimetres of the thread were in the uterine lumen and the other end, about 15 mm long, was free in the abdominal cavity. In the experiments on ICR-albino mice both ends were cut about 2 cm from the wall of the uterus and tied together in a knot. The contralateral horn was always left untreated.
The females were mated 9 to 21 days after inserting the IUD. Males were of several heterogeneous strains.
To test the effect of an IUD on implantation, mice were paired with intact males and killed 13 days after mating. At autopsy the uteri were examined for the presence of embryos and failed implantations.
Twenty-seven untreated outbred Ft and K.U. females were mated and autopsied 13 days after plug formation to obtain data on the number and survival of embryos. Three control treatments were tested for a possible effect on fertility: (1) sham operation, i.e. manipulating uterine horns exposed by mid-ventral incision; (2) passing a needle with a silk thread through the horn without leaving the thread in place; and (3) placing the thread in the uterine horn as described above and removing it 23 days later. Mice in this group were paired 9 days after thread removal.
To observe the effects of an IUD on the decidual reaction, the females were mated to vasectomized males and the uteri were mechanically traumatized on the 4th day, counting the day of the plug as the first day of pseudopregnancy. Mechanical trauma was induced between 14.00 and 16.00 hours by scratching the anti-mesometrial surface of the lumen with a broken-tip needle inserted through a small incision at the cervical end of the uterine horn (Yochim & De Feo, 1962) . In mice with an IUD, both horns were scratched in the same manner, while in the control animals one horn was usually left intact to serve as a control. Five days later (9th day) the animals were killed and the uterine horns dissected out and weighed on a torsion balance to the nearest milligramme.
To test whether an IUD exerts its action before or at the time of implantation, it was removed in some females at different times after mating. An IUD was installed in the left uterine horn of virgin outbred females, about 2 months old, and 2 weeks later the animals were paired. The thread was removed surgically at the 1st, 2nd, 3rd or 4th day of pregnancy and the females were killed on the 14th day and checked for the number and state of implantations.
RESULTS
All strains used had very few sterile matings and good embryonic survival. All but one of twenty-six females in the three treated control groups had normal foetuses in the treated horn at autopsy on the 14th day (Table 1) . Consequently, any departure from 100% incidence of implantation or pregnancy can be attributed to experimental procedures. Presence of an IUD in the uterine horn prevented implantation in that horn in all animals studied. The proportion of females which had implantations in the contralateral untreated horn was reduced in all four strains of mice, though 188 Andrzej Bartke there were significant differences between strains in the incidence of implanta¬ tions (Table 1 In all the control animals, pronounced decidual growth was observed following mechanical trauma on the 4th day of pseudopregnancy (Table 2) . In mice with an IUD the decidual cell reaction (dcr) occurred in none of the threaded horns, and only some of the control horns. Only in the outbred strain was the dcr in animals bearing an IUD comparable to that of untreated animals. In the remaining three strains decidual growth in the threaded animals was significantly reduced (P<0-01) ( Table 2 ). There were differences between strains both in the decidual reaction in control animals, and in the reduction of decidual response in IUD-bearing females.
A comparison of the four strains indicates a striking correlation between the proportion of females having implantations in the control horn, and the extent (by weight) of decidual reaction in IUD-bearing as compared with untreated females (Table 3) . In the horn in which the thread was present there was no implantation and no decidual reaction ; in the control horn, the implantation and the decidual growth were inhibited to a similar extent. In addition, the impairment of implantation and the inhibition of decidual reaction in the control horn of IUD-bearing females were correlated in the four strains of mice.
The action of an IUD is apparently not limited to implantation. The pro¬ portion of failed implantations on the 14th day of gestation was increased from less than 10% in the control females to nearly 50% in IUD-bearing females, and only half of the females which implanted had any normal embryos ( Table 1 ) .
The occurrence of implantation in both uterine horns of females which had an IUD removed during the first 3 days of pregnancy indicates that it is the presence of a foreign body in the uterine lumen at a stage later than this which prevents implantation. When the IUD is removed before the blastocysts enter the uterus, implantation can still occur.
